A criterion to determine whether cis-4-hydroxyproline is produced in animal tissues.
Hydrolyzates of tissues that had been labeled with [14C]proline often contain significant amounts of cis-4-hydroxy[14C]proline. Since animal cells do not contain an enzyme which can effect formation of cis-4-hydroxyproline, there are only two possible explanations for its presence. Either it is formed during acid hydrolysis of trans-4-hydroxyproline (which is synthesized by cells and is a common constituent of connective tissues), or it is produced by a nonenzymatic mechanism such as attack by oxygen radicals. It is important to resolve this issue because if a nonenzymatic mechanism is active in connective tissues, then it will be necessary to reevaluate currently accepted ideas about production of hydroxyproline. This communication describes a method for distinguishing between the two alternate explanations. Tissues or cells are labeled with [14C]proline, and then a known amount of trans-4-hydroxy[3H]proline is added to each sample before hydrolysis; the relative amounts of [14C]- and [3H]-cis-4-hydroxyproline are compared after hydrolysis. It is known from a separate series of measurements with mixtures of [14C]- and [3H]-trans-4-hydroxyproline standards that there is a very high correlation (r = 0.998) between acid-induced formation of the [14C]- and [3H]-cis epimers. One can thus compare the amount of cis-4-hydroxy[14C]proline in a hydrolyzate from a biological system with the amount that would be expected if it were all formed during acid hydrolysis. This method was used to show that fibroblasts cultured under conditions commonly used to study collagen metabolism do not produce cis-4-hydroxyproline. This result strongly suggests that nonenzymatic hydroxylation does not normally occur in cell culture systems.